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Description 

[0001 ] This invention relates to radiopaque catheters. 
[0002] Radiopaque catheters are used to provide vis- 
ualization of the catheter during a therapeutic procedure 
such as PTCA or kidney stone removal. They are also 
used In diagnostic imaging procedures for injecting con- 
trast medium into the body of a patient. Several com- 
mercially available radiopaque catheters include 
Increased radiopacrty about the distal catheter end. Vis- 
ualization of the end is critical for locating the catheter 
end with respect to anatomical structures and prevent- 
ing inadvertent trauma or injury of a vessel or duct dur- 
ing advancement of the catheter. 
[0003] One approach to providing a curved, radio- 
paque catheter is to form the catheter body from a com- 
pound of a polyurethane material with either 20 weight 
percent of barium sulfate or 33.5 weight percent of bis- 
muth subcartx)nate. The distal catheter tip is formed 
from a conpound of a polyurethane material with 49.83 
weight percent of bismuth trioxide. As a result, the 
curved catheter body is slightly radiopaque, and the dis- 
tal catheter tip is more radiopaque than the curved body 
[0004] A problem with this catheter is that the com- 
pound material forming the distal catheter tip is only 
moderately radiopaque in comparison to highly radio- 
paque materials such as solid platinum, gold, or tung- 
sten. As a result, the radiopacity of the distal catheter tip 
indicates the general position thereof. However, the 
position of the curve In the catheter body cannot be 
readily discerned. Furthermore, the point at which the 
curved catheter body ends and the distal catheter tip 
begins has no readily imageable boundary. Another 
problem with this curved catheter is that visualization of 
the slightly or moderately radiopaque catheter materials 
is deemphasized or overcome by the images of sur- 
rounding tissues. The problem is compounded when 
injecting contrast medium into a blood vessel or another 
duct of a patient's body via the curved catheter. The 
contrast medium flows into the vessel or duct and sur- 
rounds the curve and the distal tip of the catheter. As a 
result, the curve and the distal tip of the catheter are dif- 
ficult to discern or are completely obstructed by the 
bright image of the contrast medium. 
[0005] Yet another problem with this curved catheter 
is that safely steering and maneuvering the catheter 
through tortuous vessels or ducts requires precise visu- 
alization of the distal catheter tip. When the precise 
position of the curve or the distal tip of the catheter is not 
visible, the catheter can be inadvertently advanced into 
anatomical structures. As a result, tissue is injured or 
punctured. When imaging a coronary artery or a ventri- 
cle of the heart, such trauma or injury results in serious 
complications and bleeding. 

[0006] In view of these problems, an attempt was 
made to increase the radiopacity of the curved catheter 
by providing a plastic formulation with a higher than 75 
weight percent of a radiopaque agent. This known 



attenpt resulted in failure due to the brittleness of the 
plastic catiieter material. Furthermore, the plastic cath- 
eter material exhibited a general loss of the desired soft- 
ness and flexibility. 

5 [0007] U.S.-A-504 5072 describes a catheter as 
defined in the preamble of claim 1 . 
[0008] According to the present invention tiiere is pro- 
vided a catiieter as defined in claim 1 . 
[0009] The foregoing problems are solved and a tech- 

10 nical ^vance is achieved in an illustrative flexible, radi- 
opaque catheter containing eitiier a tiiermoplastic 
elastomer, or a thermoplastic material, or melt processi- 
ble rubber with a moderately radiopaque proximal tubu- 
lar member portion and a highly radiopaque distal 

IS tubular member portion which contains greater than 75 
weight percent of a radiopaque agent. As a departure in 
the art. tiie distal tubular member portion can be a tiier- 
moplastic material witii a greater than 75 weight percent 
loading of a radiopaque agent. 

20 [0010] In botii instances the distal member is flexible 
and softer in durometer than the proximal portion of the 
catheter. The distal tubular member portion of tiie pre- 
ferred catiieter advantageously includes a homogene- 
ous composition containing 20 weight percent of a base 

25 thermoplastic, elastomer material, preferably a poly- 
etiier block amide, or a tiiermoplastic elastomer, and 
more tiian 75 weight percent radiopaque agent, prefer- 
ably tungsten. The flex modulus of the base tiiermo- 
plastic, elastomer material is preferably in a range of 

30 23.000 to 75,000 pounds per square inch. The distal 
tubular member portion of the catheter is lower in 
durometer than that of the proximal tubular member por- 
tion. The distal tubular member portion advantageously 
exhibits a composite durometer of approximately 47 on 

35 ttie Shore D scale. 

[001 1 ] The flexible plastic angiographic catiieter com- 
prises an elongated member having a passage tiierein. 
The distal portion of the elongated member comprises a 
first, flexible, radiopaque plastic material of a homoge- 

40 neous composition containing by weight greater than 75 
percent of a first radiopaque agent. The weight percent 
range of tiie radiopaque agent ranges from 75 to 100% 
and preferably from 75 to 95 percent. The homogene- 
ous composition includes a base thermoplastic, elas- 

45 tomer material from a group consisting of a polyether 
block amide and a polyamide terpolymer material and a 
first radiopaque agent from a group consisting of tung- 
sten, platinum, gold, silver, lead, and tantalum. The 
durometer of the base thermoplastic, elastic material is 

50 in a range of 25 to 72 on the Shore D scale. 

[001 2] The proximal portion of the elongated member 
comprises a flexible, radiopaque material of a base tiier- 
moplastic material from a group of materials listed 
below, and a radiopaque agent from a group comprising 

55 bismuth oxychloride, bismutii subcarfoonate, bismutii tri- 
oxide. barium sulfate, and tungsten, and other materials 
also listed befow. 

[0013] As a result, this flexible plastic material cathe- 
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ter advantageously includes a highly radiopaque distal 
tubular member portion which is highly visible radio- 
graphically while still nnaintaining a high degree of flexi- 
bility and softness for introduction to the angiographic 
site. Even with an extremely high loading of a radio- 
paque agent, the distal tubular portion retains its mate- 
rial integrity while still remaining soft and flexible. The 
use of a high density radiopaque agent, such as tung- 
sten in combination with a base thermoplastic, elas- 
tomer material, also advantageously contributes to the 
material integrity of the soft and flexible distal tubular 
member portion. 

Brief Description of the Drawing 

[0014] 

FIG. 1 depicts a longitudinal view of an illustrative 
angiographic catheter of the present invention with 
a preformed pigtail configuration in the highly radio- 
paque, distal portion; and 

FIG. 2 depicts a partially sectioned, longitudinal 
view of the catheter of FIG. 1 at the bond between 
the moderately radiopaque proximal portion and 
the highly radiopaque distal portion. 

Detailed Description 

[0015] FIG. 1 depicts a longitudinal view of an illustra- 
tive flexible plastic, angiographic catheter 10 which is an 
elongated member witii moderately radiopaque proxi- 
mal tubular member portion 1 1 and highly radiopaque, 
distal tubular member portion 12 fixedly attached 
thereto at thermal bond 13. highly radiopaque distal 
tubular member portion 12 is formed from a flexible, 
highly radiopaque plastic material 14 comprising, for 
example, a homogeneous and uniformly dispersed 
composition of a base thermoplastic elastomer material 
and a radiopacifying agent. Flexible, highly radiopaque 
plastic material 14, as depicted in FIG. 2, is preferably 
formed of approximately 20 weight percent of a base 
thermoplastic, elastomer material and 80 weight per- 
cent of a radiopacifying agent. When catheter 10 is 
introduced into the vascular system of a patient through 
a commercially available access sheath, the catiieter is 
advanced over a wire guide through the vessels of a 
patient until the highly radiopaque, distal portion is posi- 
tioned at a desired angiography site. Catheter 10 
includes distal end 15 with preformed loop or pigtail 
configuration 16 positioned proximately for atraumatic 
positioning of the catheter past anatomical structures 
such as tiie tricuspid valve of tiie heart. 
[0016] Catheter 10 furtiier includes proximal end 17 
witti connector cap 18 and female Lxjer lock connector 
19 positioned thereabout for grasping by the physician 
and manipulation of the catheter. Catheter 10 also fur- 
ther includes passage 20 extending longitudinally 
therein between proximal end 17 and distal end 15. 



When the highly radiopaque, distal portion Is positioned 
at tiie desired angiography site, a well-known syringe 
(not shown) filled witii contrast medium is connected to 
Luer lock connector 1 9. The contrast medium is injected 
5 to the angiography site via passage 20. The contrast 
medium exits passage 20 at sideports 21 and end port 
22. which are formed in the highly radiopaque, distal 
portion of tiie catheter. 

[0017] FIG. 2 depicts a partially sectioned, longitudi- 

10 na) view of the catheter of FIG. 1 at tiiermal bond 13 
where moderately radiopaque proximal portion 1 1 is fix- 
edly attached to highly radiopaque distal portion 12 
formed from flexible, highly radiopaque plastic material 
14. The highly radiopaque distal portion extends for a 

IS sufficient length of tiie catheter to include a loop or pig- 
tail configuration 16 and sideports 21 for brighfly Imag- 
ing and positively visualizing tiie position of tiie catheter 
during advancement to the desired site and tiie subse- 
quent injection of contrast medium. 

20 [0018] Proximal tubular mennber portion 1 1 of catheter 
10 is, for exanple, an approximately 100 cm lengtii of 
flexible, moderately radiopaque, plastic material 23 with 
a (.067") 0.17cms, outside diameter (5 French) and a 
(.050") 0.127cms, inside diameter, which exhibits suffi- 

25 dent pushability for advancing the catheter to a desired 
site. The flexible, moderately radiopaque, plastic mate- 
rial 23 comprises a base thermoplastic, elastomer 
material and a radiopaque agent in a weight percent 
range of 15 to 40. The base tiiermoplastic, elastomer 

30 material preferably comprises a polyamide elastomer 
such as a commercially available elastomeric nylon 12 
material. Alternative base thermoplastic, elastomer 
materials are from a group consisting of polyester elas- 
tomers, polyurethanes, and a pdyetiier block amide. 

35 The radiopaque agent preferably comprises 25 weight 
percent of bismuth oxychloride, which is easily dispers- 
able tiirough the base thermoplastic, elastomer material 
and exhibits very good surface characteristics. Bismutii 
oxychloride is also white in color, which allows the cath- 

40 eter to assume a number of different colors with the 
addition of a coloring pigment. Alternative radiopaque 
agents are from a group consisting of bismuth subcar- 
bonate. bismuth trioxide. barium sulfate, and tungsten. 
[001 9] Distal tubular member portion 1 2 of catiieter 1 0 

45 is, for example, an approximately 8-9 cm length of flexi- 
ble, highly radiopaque, plastic material 14 witii a 
0.168cms (.066") outside diameter (5 French) and a 
0.114cms (.045") inside diameter, which is softer and 
more flexible and has a respective durometer lower than 

so tiiat of the proximal tubular member portion. Flexible, 
highly radiopaque, plastic material 14 comprises a 
homogeneous and uniformly dispersed composition of 
a base thermoplastic, elastomer material and a high 
density radiopaque agent in a weight percent range of 

55 75 to 100. The high density radiopaque agent has a 
density in excess of 10 grams per cubic centimeter and 
is preferably from a group consisting of tungsten, plati- 
num, gold, silver, lead, and tantalum. Tungsten with a 
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density of 19.29 grams per cubic centimeter Is prefenred 
due to its availability and relative low cost. 
[0020] The homogeneous and uniformly dispersed 
composition of plastic material 14 includes approxi- 
mately 20 weight percent of a base thermoplastic, elas- s 
tomer material such as a polyether block amide with a 
durometer of 40 on the Shore D scale, which is com- 
mercially available from Elf Atochem North America of 
Birdsboro, Pennsylvania, or a polyamide terpolymer 
with a durometer of 40 on the Shore D scale, which is io 
commercially available from Huls America of Piscata- 
way, New Jersey. The base thermoplastic, elastomer 
material can have a durometer in a range of 25 to 72 on 
the Shore D scale. With 80 weight percent tungsten, the 
composite durometer off preferred distal tubular menfiber 
portion 12 is approximately 47 on the Shore D scale. 
The flexibility of the preferred base thermoplastic elas- 
tomer material exhibits a flex modulus in a range of 
(23,000 to 75,000 pounds per square inch.) 161x10^ to 
525x10^ Pascals. 

[0021] As previously suggested, the homogeneous 
and uniformly dispersed composition of plastic material 
14 further includes approximately 75 to 100 weight per- 
cent of a radiopacifying agent such as high purity, 
micronized tungsten powder (40 nrticron). which is com- 
mercially available from Atlantic Equipment Engineers 
of Bergenfield. New Jersey Tungsten is compounded 
with a base thermoplastic, elastomer material at a 
weight percent in a range from 75 to 100. The required 
volume of tungsten is small enough to allow the desira- 
ble physical characteristics of the base material to be 
exhibited. The distal portion of the catheter exhibits soft- 
ness and flexibility for atraumatic Insertion to the 
desired angiographic site. 

[0022] Catheter 10 is preferably shipped and stored 
without exposure to high temperatures in a hermetically 
sealed package that is nonpermeable to light for pre- 
venting degradation of flexible, highly radiopaque plastic 
material 14. 

[0023] Flexible, highly radiopaque plastic material 14 
is formed by for example, drying the base thermoplastic 
elastomer material to a moisture content below .025 
percent. The dried, pelleted base material is loaded into 
a pellet feeder, and the tungsten powder is loaded into a 
powder feeder of a feeder system attached to a com- 
mercially available, corotating twin screw machine from, 
for example, Werner Pfleiderer Corporation of Ramsey, 
New Jersey, or American Leistritz Corporation of 
Somerville. New Jersey The feeder system preferably 
has an accuracy of 2 percent by weight or better and is 
commercially available from, for example, K-Tron Cor- 
poration of Pitman. New Jersey, or Thayer Scale of 
Pembroke, Massachusetts. The twin screw machine is 
heat soaked for a time period such as 15 minutes. The 
pellet feeder is started first, and the melt quality of the 
material is visually verified to be certain that the material 
is clean, clear, smooth, and free of any internal bubbles. 
Then the powder feeder is started, and the melt quality 



of the compounded material is visually verified to be 
certain that the material is solid black and has no lumps 
apparent without magnification. After the melt quality 
appears to be acceptable, the machine is allowed to run 
for about 5 to 10 minutes before starting the extrudate 
through a water cooling trough such as is commercially 
available from Werner Pfleiderer or American Leistritz, 
as listed above, and a strand pelletizer such as is com- 
mercially available from ConAir Jetro of Bay City, Michi- 
gan, or American Leistritz. as listed above. Finally, the 
compounded material is processed through a conven- 
tional, commercially available, single screw extruder 
with the appropriate tooling and ancillary equipment for 
yielding an approximately 8-9 cm length of highly radio- 
paque distal tubular member portion 12. which has a 
(0.066") 0.168cms, outside diameter (5 French) and a 
(.045") 0.114cms, inside diameter. 
[0024] Pigtail 16 Is, for example, 1.3 cm in diameter. 
Alternative atraumatic distal end configurations such as 
open loops and pigtails oriented transversely with 
respect to the axis of the catheter are contennplated. 
Sideports 21 are. for example, 0.081 cms, (.032") in 
diameter. Bond 13 Is positioned in a range between 4.5 
and 5.5 cm proximal the distal-most point on the pre- 
formed pigtail surface when measuring along the axis of 
catheter 10. Bond 13 is formed by heat, but other meth- 
ods of bonding such as the use of adhesive or mechan- 
ical means are contemplated. 
[0025] It is to be understood that the above-described 
angiography catheter with a highly radiopaque distal 
portion is merely an illustrative embodiment of the prin- 
ciples of this Invention and that other radiopaque cathe- 
ters may be devised by those skilled in the art. For 
example, guiding catheters, angioplasty balloon cathe- 
ters, drainage catheters, and any other medical catheter 
that desirably includes a highly radiopaque portion are 
contemplated. It is further contemplated that the cathe- 
ter include one or more preformed curves and bends 
along the axis thereof for facilitating introduction into 
various blood vessels or ducts with well-known anatom- 
ical curvatures. It is also further contemplated that the 
highly radiopaque material include a stabilizer package 
having one or more antioxidin chemicals, which result in 
heat stabilization, and one or more ultraviolet stabilizing 
chemicals, which protect the material from light degra- 
dation, in order to extend the shelf life of the catheter. 
[0026] Preferred forms of thermoplastic materials, 
elastomer materials or mixtures which may be used in 
preferred embodiments of the present Inventton are as 
follows:- 

1. THERMOPLASTIC STYRENIC BLOCK ELASTOM- 
ERS 



IS 
20 
25 
30 
35 
40 
45 
50 

55 [0027] 

A. S-B-S (STYRENE-BUTADIENE-STYRENE) 

B. S-EB-S (STYRENE-ETHYLENE,BUTYLENE- 
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STYRENE) 

C. S-l-S (STYRENE-ISOPRENE-STYRENE) 
TRADENAMES: Kraton. Finaprene, Solprene. 
Europrene, C*Flex Elexar 

MANUFACTURERS: Shell. Fina. Phillips, Concept 
Polymers 

These materials can be used straight from the 
manufacturer or compounded in with just about any 
thermoplastic material, such as nylon or polyole- 
fins, to impart flexibility and impact resistance. 

2. THERMOPLASTIC POLYOLEFIN ELASTOMERS 

These are mechanical blends or alloys of various ther- 
moplastic polyolefins and thermoplastic rubbers such 
as EPR (ethyteneisropylene-rubber) or EPDM (ethyl- 
ene-propylene-diene-monomer). 
Typical thermoplastic polyolefins that would be used in 
this application are: LDPE, LLDPE. MDPE. HOPE. PP, 
EVA, EMA. EMMA, AND EEA. 
The EPR or EPDM would impart flexibility to the ther- 
moplastic polyolefin when combined with it. 

3. POLYVINYLCHLORIDE 

PVC when compounded with various plasticizers can 
be manufactured in various hardnesses and flexibilities. 
Plasticizers used for medical applications are generally 
of the non-phthalate type in order to minimize extracta- 
bility The amount of plastidzer contained in the com- 
pound determines its hardness or flexibility. The greater 
the amount of plasticizer the softer and more flexible the 
compound. 

4. POLYOLEFINS 

Polyolefins are available in a variety of densities which 
affect the materials hardness and flexibility The lower 
the density the more flexible the compound. However, 
the higher density materials could easily be com- 
pounded with an elastomeric material to increase its 
flexibility. 

Typical polyolefins are: LDPE. LLDPE. MDPE. HDPE, 
ULDPE, EVA. EMA, EEA and EMMA. 
These materials could be used straight from the manu- 
facturer or can be compounded with elastomeric mate- 
rials such as the styrenic block or melt processible 
rubbers. 

5. POLYAMIDES (NYLON) 

Polyamides are typically rigid materials. However, these 
materials can be compounded with elastomeric type 
materials to impart a degree of flexibility. A compound of 
polyamide and elastomeric material would be consid- 
ered to be a mechanical blend or alloy similar in nature 
to a TPO (Thermoplastic PolyOlefin Elastomer). 



8. MELT PROCESSIBLE RUBBER 

Melt processible rubber can be used as is straight from 
the manufacturer or can be compounded Into just about 
5 any other thermoplastic to impart flexibility. 
Tradename: Alcryn, Santoprene 

Claims 

ro 1 . A flexible plastic catheter (1 0) comprising: 

an elongated member having a passage (20) 
therein and including a proximal portion (1 1) of 
a second, flexible, radiopaque plastic material 

75 and a distal end portion (12) of a first, flexible, 

radiopaque plastic material having a durometer 
lower than said second, flexible, radiopaque 
plastic material, said first, flexible, radiopaque 
plastic material of said distal end portion com- 

20 prises a homogeneous plastic compostion 

and/or a thermoplastic elastomer containing a 
greater weight percent of a radiopaque agent 
than does the proximal portion, characterised 
in that the distal end portion contains 75 weight 

25 percentage or more of the radiopaque agent. 

2. A catheter according to claim 1 . wherein the distal 
end portion includes a preformed pigtail configura- 
tion (16). and wherein the distal end portion is con- 

30 nected to the proximal end portion at a location (1 3) 
proximal of the said configuration. 

3. The catheter of claim 1 or 2, wherein said first radi- 
opaque agent has a density greater than 10 grams 

35 per cubic centimeter, or is selected from a group 
containing tungsten, platinum, gold, silver, lead, 
and tantalum. 

4. The catheter of claim 1, 2 or 3, wherein said sec- 
40 ond, flexible, radiopaque plastic material comprises 

an other radiopaque agent selected from bismuth 
oxychloride, bismuth subcarbonate. bismuth triox- 
ide. barium sulfate, and tungsten. 

45 5. The cattieter of claim 1 , 2. 3 or 4. wherein said sec- 
ond, flexible, radiopaque plastic material comprises 
a thermoplastic material from a polyester elas- 
tomer, a polyuretiiane, a polyamide elastomer, and 
a polyetiier block amide, or comprises a nylon elas- 

50 tomer. 

6. The catheter of claim 1 , wherein tiie homogeneous 
composition includes a base thermoplastic, elas- 
tomer material witii a durometer in a range of 25 to 
55 72 on the Shore D scale, or wherein the base tiier- 
moplastic, elastomer material is from a group con- 
taining a polyether block amide and a polyamide 
terpolymer material, said base comprising tiiermo- 
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plastic, elastomer material having a flex modulus in 
a range of (23.000 to 75,000 pounds per square 
Inch) 161x10^ to 525x10^ Pa. 

7. The catheter of claim 1 , wherein said first, flexible, 
radiopaque plastic material has a composite 
durometer of approximatety 47 on the Shore D 
scale. 

8. The catheter of any one preceding daim. wherein 
said tubular member includes a passage extending 
longitudinally therein, and a sideport communicat- 
ing therewith for the passage of dye. 

PatentansprQche 

1. Aus flexiblem Kunststoffmaterial bestehender 
Kathether(10),enthaltend: 

ein Idngllches Gied mit einem darin befindll- 
chen DurchiaB (20). einem proximalen Teil (1 1) 
aus einem zweiten, flexiblen. strahlenundurch- 
lassigen Kunststoffmaterial und einem distalen 
Endteil (12) aus einem ersten. flexiblen. strah- 
tenundurchiassigen Kunststoffmaterial mit 
einer geringeren Durometer-Hdrte als das 
zweite. flexible, strahlenundurchldssige Kunst- 
stoffmaterial, wobei das erste, flexible, strah- 
lenundurchiassige Kunststoffmaterial des 
distalen Endteils eine homogene Kunststoffzu- 
sammensetzung und/oder ein thermoplastic 
sches Elastomer mit einen gr03eren 
prozentualen Gewichtsanteil eines strahlenun- 
durchiassigen Mittels als der proximale Tell 
enthait. dadurch gekennzeichnet. daB der 
distale Endteil mindestens 75 Gewichtsprozent 
des strahlenundurchldssigen Mittels enthait. 

2. Katheter nach Anspruch 1, bei dem der distale 
Endteil eine vorgefbrmte Schweineschwanzkonfl- 
guration (16) aufweist und der distale Endteil an 
einer zu dieser Konfiguration proximalen Stelle (13) 
mit dem proximalen Endteil verisunden 1st. 

3. Katheter nach Anspruch 1 Oder 2. bei dem das 
erste strahlenundurchldssige Mittel eine Dichte von 
mehr als 10 Gramm pro Kubikzentimeter aufweist 
Oder aus der Gruppe Wolfram, Platin, QokJ. Sllber, 
Blei und Tantal ausgewdhlt ist. 

4. Katheter nach Anspruch 1. 2 Oder 3, bei dem das 
zweite. flexible, strahlenundurchldssige Kunststoff- 
material ein anderes strahlenundurchiassiges Mit- 
tel, ausgewdhlt unter Bismutoxidchlorid, basischem 
Bismutcarbonat. Bismuttrioxid, Bariumsulfat und 
Wolfram enthait. 

5. I^theter nach Anspruch 1,2.3 Oder 4. bei dem das 



zweite, flexible, strahlenundurchldssige Kunststoff- 
material ein thermoplastisches Material aus einem 
Polyester-Elastomer, einem Polyurethan, einem 
Polyamid-Elastomer und einem Polyether-Block- 
5 amid Oder ein Nylon-Elastomer enthdit. 

6. Katheter nach Anspruch 1 . bei dem die homogene 
Zusammensetzung ein thermoplastisches. elasto- 
meres Grundmaterial mit einer Durometer-Hdrte im 

10 Bereich von 25 bis 72 auf der Shore-D-Skala ent- 
hait Oder bei dem das thermoplastische, elasto- 
mere Grundmaterial aus der Gruppe Polyether- 
Blockamid' und Polyamid-Terpolymer-Material aus- 
gewdhtt ist, wobei es sich bei dem Grundmaterial 

75 um thermoplastisches, elastomeres Material mit 
einem Biegemodul im Bereich von 161 x lO"" bis 
525 X lO"" Pa (23.000 bis 75.000 Pounds pro Qua- 
dratzolQ handelt 

20 7. Katheter nach Anspruch 1 , bei dem das erste. flexi- 
ble, strahlenundurchldssige Kunststoffmaterial eine 
Vertxindwerkstoff-Durometer-Hdrte von etwa 47 
auf der Shore-D-Skala aufweist. 

25 8. I^eter nach einem der voriiergehenden AnsprO- 
che. bei dem das rOhrenfOrmige Giied einen darin 
in Ldngsrichtung verlaufenden Durchgang und eine 
damit in Verblndung stehende SeitenOffnung fOr 
den Durchgang von Fdrbemittel enthait. 

30 

Revendlcations 

1 . (Jath^er en mati^re plastique flexible (1 0) compre- 
nant : 

35 

un long 6i6ment contenant un passage (20) et 
comportant une partie proximate (11) en une 
deuxi^me matidre plastique, opaque aux 
rayons X, flexible et une partie d'extr^mit^ dis- 

40 tale (12) en une premiere matidre plastique. 

opaque aux rayons X, flexible, pr6sentant une 
duret6 au duromdtre inf^rieure k celle de la 
deuxi^me mati^re plastique. opaque aux 
rayons X, flexible, ladite premiere mati^e plas- 

45 tique opaque aux rayons X, flexible de ladite 

partie d'extr6mit6 distale comprenant une com- 
position de mati^re plastique homog^e et/ou 
un 6lastomdre thermoplastlque contenant un 
pourcentage en potds d'un agent opaque aux 

so rayons X sup^rieur k celui de la partie proxi- 

male, caract6ris6 en ce que la partie d'extrd- 
mit6 distale contient 75% en poids ou plus de 
I'agent opaque aux rayons X. 

55 2. Catheter suivant la revendication 1 . dans lequel la 
partie d'extr^mit^ distale comprend une configura- 
tion pr6fbrm6e en queue de cochon (16). et dans 
lequel la partie d'6xtr6mit6 distale est raccord^e k 
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la partie d'extr^mit^ proximale k un endroit (1 3) pro- 
Che de ladite configuration. 

3. Catheter suivant la revendication 1 ou 2, dans 
lequel ledit premier agent opaque aux rayons X 5 
possdde une masse volumique sup6rieure ^ 10 
grammes par centim^e cube ou est choisi dans un 
groupe comprenant le tungst^e. le platine, l*or, 
{'argent, le plomb et ie tantale. 

10 

4. Catheter suivant la revendication 1, 2 ou 3 dans 
lequel ladite deuxi^me mati^re plastique. opaque 
aux rayons X. flexible comprend un autre agent 
opaque aux rayons X choisi parmi I'oxychlorure de 
bismuth, le sous-carbonate de bismuth, le trioxyde is 
de bismuth, le sulfate de baryum, et le tungst^ne. 

5. Catheter suivant ia revendication 1 , 2, 3 ou 4. dans 
lequel ladite deuxi^me mati^re plastique, opaque 
aux rayons X, flexible comprend une mati^re ther- 20 
moplastique faite d'un 6lastom^e de polyester. 
d*un polyur^thane. d'un 6lastomdre de polyamide, 

et d'un amide de poly6ther en bloc, ou comprend un 
6lastom6re de Nylon. 

25 

6. Catheter suivant la revendication 1 , dans lequel la 
composition homog^ne comprend une mati^re 
d'^lastom^re thermoplastique de base, avec une 
duret6 au duromdtre dans un intervalle allant de 25 

k 72 sur r^chelle de duret6 Shore D, ou dans lequel so 
la mati^re d'6lastom^re thermoplastique de base 
est issue d'un groupe contenant un amide de poly- 
6ther en bloc et une mati^re terpolym^re de polya- 
mide. ladite base comprenant une mati^re 
d'^lastom^re thermoplastique pr^sentant un 3$ 
module deflexion comprisdans Tintervalle de 161 x 
10^ d 525 X 10^ Pa (23 000 k 75 000 livres par 
pouoe carr6). 



Catheter suivant la revendication 1. dans lequel 40 
ladite premiere mati^re plastique, opaque aux 
rayons X pr6sente une duretd au duromdtre com- 
posite d'environ 47 sur l'6chelle de duret6 Shore D. 



8. Catheter suivemt Tune quelconque des revendica- 45 
tions pr6c^entes, dans lequel ledit 6l6ment tubu- 
laire contient un passage int^rieur s'^tendant 
longitudinalement, et une ouverture lat^rale conv 
muniquant avec celul-ci en vue du passage d'une 
mati§re colorante. so 
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